ISIS-1158 J# 
WHAT IS CLAIMED IS: 

1. A peptide nucleic acid connate comprising: 
a peptide nucleic acid; 

said peptide nucleic acid ha^ng a backbone; 
5 said backbone having an am^fo end, a carboxyl end, and 

a plurality of amino groups; 

said amino groups each hiving a tethered nucleobase; 
and a conjugate bound to sa/d peptide nucleic acid either 
directly or through a link/ng moiety. 

> 2. a peptide nucleic acid conjugate of claim 1 

wherein said conjugate is bound through said linking moiety 
to at least one of said backbone, s/id tether, or said 
nucleobase. 

3- A peptide nuclLljacJ conjugate of claim 1 
wherein said conjugate is^boun/ to said backbone. 

4- A peptide nucleic icid conjugate of claim 3 
wherein said conjugate is b/und to at least one of said 
amino end or said carboxyl Vend of said backbone. 

5. A peptide nucleic acid conjugate of claim 1 
wherein said conjugate is bo H nd J said nucleobase or said 



tether. 
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«• A peptide nucleic acid con . u 7 o£ cia . m i 

herein sai d co„ jugate ls . reporter 7 ^ 

ZT le ' " St6r0id ' 3 Carb ° hydrate ' A— * — . 
Profm. an aromatic lipophnic ^ / a _ ^ 

npopMii. raolecule , . 7 intercaiatQ 

re ; eptor bindins m — • #^ s / nking agent , . water 

sduMe vi tamin , . lipid SQluble / ^ ^ 

-pie*, a metal chelator , a / iaj an aik ^ ^ ^ 

polymeric compound selected f tyv/ ™i 

, r 7 P 01 ^^^ amines, polymeric 

ax ^ oxs and polyethers 7 



7 - A peptide 



nucleic acid conjugate/of the formula 




wherein : 

m is an ineteger from J to about 50; 
L and L m independently Vare R»(R») a ; wherein: 

R 12 is hydrogen, /ydroxy, ( Cl -C 4 ) alkanoyl , 
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naturally occurring nucleobase, a non-i(aturally 
occurring nucleobase, an aromatic moiety, a DNA 
intercalator, a nucleobase -binding /group, a 
heterocyclic moiety, a reporter Ligand, or a 
conjugate; / 
provided that at least one of R 12 is a naturally 
occurring nucleobase, a non-n4turally occurring 
nucleobase, a DNA intercalayor , or a nucleobase- 
binding group; / 
R 13 is a conjugate; and / 
a is 0 or 1; / 
C and C m independently are (CR 6 R 7 ) y ; wherein: 

R 6 and R 7 independently are hydrogen, a side chain 
of a naturally occurr/lng alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyy, heteroaryl, hydroxy, (C^-Cg) 
alkoxy, (C^-Cg) alWlthio, a conjugate, NR 3 R 4 , SR 5 
or R 6 and R 7 taken together complete an alicyclic 
or heterocyclic system; 

wherein R 5 ils hydrogen, a conjugate, (C r - 
C 6 ) alkyl, hydroxy-, alkoxy-, or alkylthio- 
substitute/d (CVCg) alkyl ; and 
R 3 and R 4 /independently are hydrogen, a 
conjugate, (C x -C 4 ) alkyl , hydroxy- or alkoxy- 
or alkylthio-substituted (Cj-C,) alkyl , 
hydroxy, alkoxy, alkylthio or amino; 
D and D m independently are (CR 6 R 7 ) Z ; 
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wherein : 

X is 0, S, Se, NR 3 , CH 2 or C(CH 3 ) 2 ; 
Y is a single bond, 0, S or NR 4 ; 
each of p and q is zero or an integ/r from 1 to 5, the 
sum p+g being not more than 10; 

each of r and s is zero or an in/eger from 1 to 5 , the 
sum r+s being not more than 10; 

R 1 and R 2 independently are hyd/ogen, ( Cl -C 4 ) alkyl , 
hydroxy-substituted ( Cl -C 4 ) alkyl , al/Lxy-substituted ( Cl - 
C 4 ) alkyl, alkylthio-substituted (c/-C 4 ) alkyl , hydroxy, 
alkoxy, alkylthio, amino, halogen/or a conjugate; 
I is -NR 8 R 9 or -NR^CfOjR 11 ; wherein: 

R 8 , R 9 , R 10 and R 11 independently are hydrogen, 
alkyl, an amino prote/ting group, a reporter 
ligand, an intercalat/or , a chelator, a peptide, a 
protein, a carbohydrate, a lipid, a steroid, a 
nucleoside, a nucleotide, a nucleotide 
diphosphate, a nucleotide triphosphate, an 
oligonucleotide, An oligonucleoside , a soluble 
polymer, a non- soluble polymer or a conjugate; 
Q is -C0 2 H, -C0 2 R«, -db a R», -C0NR°R', -S0 3 H, -S0 2 NR-R" or 
an activated derivative o4 -C0 2 H or -S0 3 H; and 

wherein at least one of R\ R 2 , R 3, r4/ r5/ r6/ r7; r8 ^ 
R 9 , R 10 , R 11 , R 12 and R» i/ s a conjugate wherein said conjugate 
is a reporter enzyme, J reporter molecule, a steroid, a 
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carbohydrate, a terpene, a peptide, a protein, an aromatic 
lipophilic molecule, a non aromatic lipophilic molecule, a 
phospholipid, an intercalates a cell/receptor binding 
molecule, a crosslinking agent, a wa/er soluble vitamin, a 
lipid soluble vitamin, an RNA cleaning complex, a metal 
chelator, a porphyrin an alkylate/ or a polymeric compound 
selected from polymeric amines, j polymeric glycols and 
polyethers; and 

wherein said conjugate opt/ionally includes a linking 



moiety. 

A peptide nucleic acid conjugate of claim/ 
wherein said conjugate includes a linking moiety. 

> \ P 

9. A peptide nVcleic acid conjugate of claim 7 

wherein at least one gVoup R 12 is a conjugate. 

10. A peptide nucleic acid Conjugate of claim 7 
wherein at least one group R 13 is/a conjugate. 

11. A peptdW nucleic acid conjugate of claim/ 
leastuL^of R 1 , R 2 or R 3 is a conjugate. 



wherein at 



12. A peptide nucleic acid conjugate of claimed 
wherein at leak one of said A-A. groups include at least 
one of R 1 , R 2 , and^ R 3 . 
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r ^ 13. A peitide nucleic acid conjugate of claim 

\ wherein at leas\ one of said B-B m groups or said G-G m groups 

include at least Yone group R 3 . 



aim / 



14. A peptide nucleic acid conjugate of clai 
5 wherein at leasK$ne of R 8 , R 9 , R 10 and R 11 is a conjugate. 

C b\ 15 • A peptide nucleic acid conjugate of claim U 

J* \herein at leasV one of said groups Q or I include at least 
/one of groups R 8 \ R 9 , R 10 and R 11 . 



16. A peptide nucleic acid conjugate of claim / 

10 wherein at le^Hj one of R 3 R 4 , R 5 , R 6 and R 7 is a conjugate. 

17. A peptide uuc^eib acid conjugate of claim 16 
wherein at least onk U s4id groups D-D m , or C-C m include at 
least one of R 3 , R 4 , r 5 , L 6 and R 7 . 



18. A peptide nucleic acid conjugate of claim / 
15 wherein m is from 1 to afo&VLtJZtfO. 



19. A peptj.de nuc/eic acid conjugate of claim / 
wherein m i^Trom 1 to about 50. 
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/>' \ 20. A peptide nucleic acid conjugate of claim / 



21. A compound having one of the following formulas: 



wherein : 

R 12 is hydrogen, hydroxy, (C^-CJ alkanoyl , 
naturally occurring nucleobase, a non-naturally 
occurring nucleobase, an aromatic moiety, a DNA 
intercalator , a nucleobase -binding group, a 
heterocyclic moyety, a reporter ligand, or a 
conjugate and ayt least one of R 12 is a naturally 
occurring nucleobase, a non-naturally occurring 
nucleobase, a/DNA intercalator, or a nucleobase - 
binding group 
R 13 is a conjugate; and 
a is 0 or 



A and B are selected such that: 

(a) A is a group of formula (Ha/, (lib) or (lie) and 
B is N or R 3 N + ; or 

(b) A is a group of formula (i/d) and B is CH; 




where : 

X is 0, S, Se,/NR 3 , CH 2 or C(CH 3 ) 2 ; 

Y is a single /bond, 0, S or NR 4 ; 

P and q independently are zero or an integer from 1 to 
5, the sum p+q being not more than 10; 

r and s independently are zero or an integer from 1 to 
5, the sum r+s befing not more than 10; 

R 1 and R 2 independently are hydrogen, (C^CJ alkyl , 
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hydroxy- substituted (C^CJ alkyl , alkoxy- substituted (C x - 
C 4 )alkyl, alkylthio-substituted (CVCJ alkyl , Jtydroxy, 
alkoxy, alkyl thio, amino, halogen or a conjugate; 
C is (CR 6 R 7 ) y ; 
D is (CR 6 R 7 ) Z ; wherein: 

R 6 and R 7 independently are h/drogen, a side chain 
of a naturally occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aralkyl, hetefroaryl, hydroxy, (C x -C s ) 
alkoxy, {C x -C s ) alkylthio/ a conjugate, NR 3 R 4 and 
SR 5 or R 6 and R 7 taken together complete an 
alicyclic or heterocyclic system; 

R 3 and R- 4 independently are hydrogen., a conjugate, 
((VCJ alkyl, hydrox/- or alkoxy- or alkylthio- 
substituted (CVCjailkyl, hydroxy, alkoxy, 
alkylthio or amind; and 

R 5 is hydrogen, J conjugate, (C^-Cg) alkyl , hydroxy- 
alkoxy-, or al/kylthio- substituted (C^-Cg) alkyl ; 

each of y and z is zfero or an integer from 1 to 10, the 
sum y + z being greater /than 2 but not more than 10; 

E independently is/cOOH, CSOH, SOOH, S0 2 OH or an 
activated or protected/derivative thereof; 

F independently /s NHR 3 or NPgR 3 , where Pg is an amino 
protecting group; 

at least one of/R 1 , R 2 , R 3 , R 4 , R 5 , RS R 7 , R 12 ' and R " 
a conjugate wherein/said conjugate is a reporter enzyme, 
reporter molecule, a steroid, a carbohydrate, a terpene, a 
peptide, a protein/ an aromatic lipophilic molecule, a non 
aromatic lipophilic molecule, a phospholipid, an 
intercalator, a c/ell receptor binding molecule, a 
crosslinking ageAt, a water soluble vitamin, a lipid soluble 
vitamin, an RNA /cleaving complex, a metal chelator, a 
porphyrin an alkylator, or a polymeric compound selected 
from polymeric /amines, polymeric glycols and polyethers; 
and wherein sajtd conjugate optionally inlcludes a linking 
moiety. 
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22. A peptide nuWc acid conjugate of claim 
wherein said conjugatej^cludes a linking moiety. 

v . 5£ 

(?t 23. A peptide nucleic acid conjugate of claim 2-i 
terein R 12 is aXconjugate. 

24. A pVptiVe nucleic acid conjugate of claim 2& 
^■^erein R 13 is\a conjugate. 



7" 

25. A\peptide nucleic acid conjugate of claim 2^r 
wherein at l^ast one group R 3 is a conjugate. 

26. A Aeptide nucleic acid conjugate of claim 2V 
wherein at lekst one of said groups A or said groups B 
include a conjugate. 

27. A pebtide nucleic acid conjugate of claim 2^ 
wherein at lealft one of group R 1 or group R 2 is a conjugate. 

f\ ^ 

28. A pfedtide nucleic acid conjugate of claim 2* 

wherein at le^one of R 3 , R 4 , R 5 , R 6 , and R 7 is a conjugate. 

29. A peptide nucleic acid conjugate of claim 2-T 
wherein at leasti one of said groups C or said groups D 
include a conjugate. 
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wherein : 
L i 



R 12 (R 13 ) a ; wherein: 

R 12 is hydrogen, hydroxy, (C^C^/alkanoyl , a 
naturally occurring nucleobas/ a non-naturally 
occurring nucleobase, an aro/atic moiety, a DNA 
intercalator, a nucleobase-^foinding group, a 
heterocyclic moiety, a reporter ligand, or a 
conjugate and at least oAe of R 12 is a naturally 
occurring nucleobase, a/non-naturally occurring 
nucleobase, a DNA intercalator, or a nucleobase - 
binding group; 
R- 3 is a- conjugate ; 
a is 0 or 1; 
K is (CR 6 R 7 ) Z ; 
J is (CR 6 R 7 ) y ; wherein: 

R 6 and R 7 are independently hydrogen, a side chain 
of a naturally Occurring alpha amino acid, (C 2 -C 6 ) 
alkyl, aryl, aiyalkyl, heteroaryl, hydroxy, (C^-Cg) 
alkoxy, (Ci-Cg)/ alkylthio, a conjugate, NR 3 R 4 and 
SR 5 or R 6 and R 7 taken together complete an 
alicyclic or heterocyclic system; 

R 3 and R 4 independently are hydrogen, a conjugate, 
(Ci-Cj alkyl,/ hydroxy- or alkoxy- or alkylthio- 
substitutedMCi-CJ alkyl, hydroxy, alkoxy, 
alkyl thio or amino; 
R 5 is hydrogen, a conjugate, (C^CJ alkyl , hydroxy- 
, alkoxy-,/ or alkylthio- substituted (CVCg) alkyl ; 
each of y and j is zero or an integer from 1 to 10, the 
sum y + z being greater than 2 but not more than 10; 
1 is an integefr from 1 to 5; and 

at least one if R 1 , R 2 , R 3 , r 4 , r*, rs, r?, r i 2; and Rl3 is 
a conjugate whereih said conjugate is a reporter enzyme, a 
reporter molecule,/ a steroid, a carbohydrate, a terpene, a 
peptide, a proteiA, an aromatic lipophilic molecule, a non ' 
aromatic lipophil/lc molecule, a phospholipid, an 
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intercalator, a cell receptor binding molecule, a 
crosslinking agent, a water solub/e vitamin, a lipid soluble 
vitamin, an RNA cleaving compW a metal chelator a 
porphyrin an alkylator, or a po/ymeric compound selected 
from polymeric amines, polymer/c glycols and polyethers • 
and wherein said conjugate optionally includes a linking 
moiety. ' 



ft 



31. A peptide nucleic acid conjugate of claim 30 
wherein said conjugate includes a linking moiety. 

32 • .APSEtide nucleic acid conjugate of claim 30 
wherein -ft^-±g-a aonjugaLu. 

33. peptide nucleic acid conjugate of claim 30 
wherein R w is a\conjugate. 



34 . A pept 
wherein at least 



de nucleic acid conjugate of claim 30 
one of R\ r«, R s # R e # and R7 is a conjugate _ 



35. A peptide nucleic acid conjugate of claim 30 
one of said group K or said group J 



wherein at least! 
includes a conjf( 



36. A peptide nucleic acid conjugate of claim 30 
wherein said grou: R 3 is a conjugate. 




